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(54) SEMICONDUCTOR MEMORY 

(57) Abstract: 

PURPOSE: To shorten time required for the sorting 
processing of a computer or the like having a bubble 
sorting function and to improve its sorting capacity. 

CONSTITUTION: A random access memory, i.e.. a 
memory DSFM with a sorting function, prepared as a 
memory for storing sorting data is provided with a data 
comparator(DC) for mutually comparing the volume of 
sorting data read out from two adjacent addresses and 
stored in respective data registers DA, DB and a data 
selector DS for selectively substituting these sorting 
data in accordance with the compared result 
Consequently bus access frequency necessary for the 
reading/comparing/substituting processing of two sorting 
data is reduced, the occupied time of a central 
processing time(CPU) and a system bus is shortened, the 
sorting processing time of the computer is shortened, 
and its processing capacity can be improved. 
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1 2 ] ±ie*^»iHisi^s« . item 1 <Df ste 

lOfBlSf'-^^ifBmacDr KU;^CCS/c±fBlB2© 

iBttx- tiffin 1 (DT K u;^cc'en'entsjwr 

[^*^3 ] ±iB*3»(*fiBtSSIH». ±SBm 1 RZfm 

2 <^iBtgx ^ -S® 1 RO'm 2 CDf'- 

^\^zy:^^imz,^<b(Dvi>-yX. ±fail 1 cDlBtf t"- 

^35^±fB^2<3[)iBtSx-:$?<fcf:);^tC^<i:^. ±iBm2<D 
IB«f^- ^ «:±f Bm 1 ODT K U CC * /tif B^ 1 OiBtS 

<><Dr A ^ c <h ?:m<br Sit 1 (D^«(*gatfj^ 
s. 

^fcor^o. ±ia*^i*iBm^gtt, iiBiatSx-^ 20 

(DF«ig|5^feC:f ^±ieil 1 SO'^ 2 CDIBtSf"-- ^CD>PtJSt* 

[it^:S5] ±iBmiSO'm2or KUJ^«. -Scca 30 

Tiy-(tm^r^-\z:^^ti^m2<D^^vr]y^ti:M: 
[i«*S6 ] ±ia¥2S<*iBtSKg«. ±iBm 1 R^m 

f»S<]B 4 Xt^M^® 5 0^2S(*IBtS3Sg, 
[000 1 ] 

[S^O^tJffl^if] C(D%?Bti*2S(*fBtgS^g^ra 
M-r^ijCD-CftS. 50 
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[0 00 2] 

v^^(owm mmr^T Fuxccts^w^n-s^ziocoiB 

[0 00 3 ] M:/jl/y- h:^{coii-C«. mw. 1 
990^10>g31S. iS:ltmfiStt^^?±l^?fcO 
X^AP1V';-X 15 TJUr/yXAiT^-iS^IS^J 

me iM-ii6 4M^tciBtesnrc^^„ 

[0 004] 

^fiffii^gccK^tbsn^o 43*MJi^g(i. cti6(Dv 
' An»^so'fis#ii^;&i-r^rv y h -^xrcDjg^ 

*5Or4J:^^aS^gJiO'>'XT'A>'N'X:05SW5n^o c 

[0 00 5] c<D^B^<Dmmt. ^^'y;^y- h^^^cD 
<omm<om(osmt. >^^*y;i'y-h«s#B^WT-sri>b:- 
[0 00 6] c(Dm^(Dmnd.rj:^mc^<Dm(omKtm 

[0 00 7 ] 

> f ^ - t$r ^{C y - h 7=^- i^mr ^ fci5b<D^ ^ y <b 

j:k$5L. -e(Diem(cs£-:>-caiRWtcctie>«:An»^^ 

(DiBlSf^-- ^<D;^# 3 «:»X-O-r-:>J:teJ0aiRfl«j{CA 



3 

[0008] 

[0 00 9] 

immm] midOit. c<DmMf)mm^titc'y>^A7 

[0 0 1 0] laitCiJlir. CCD|UfiP9©3>f^-:Sr 

^N*;^ D B U S 3& n > h n -iU/N'X C B U 
^ MMSD^'y h ^ y D S F M J& e> o'ocs 

[001 1] ccr. «*«ia«acpu«, 

y MMX^^/T^^tiJ^cc^ y - K ^> y - y ^ y 

«tft!iS4^tTT Si<i:fcCC. =i>b-:x-:$? CD#g|5^*IJai 

tcfcor. **itftffii?acpu«. *-ry- h*ascD*t 

-hffi#g«^^y DSFMCC|53SU/cf^. y-h«t6« 

^^y DSFMtciturcneoy- hr'-^<D^f)^^ 

[0 0 12]—:^. ^-o^^yMMftj. ii#tcsiM$n 

*«iiS$^gC P Ucd;^ f- y$^J^aICCi^:^S;^c y*a A-t^ 
So y-haffef^^-^ry DSFM«. mpiitttm 

Sffi^coy-hf^-^f^fil^TSo ccDjlSgWcfei^ 
y-- htatl{^y^y DSFMt^:. f^^TSJ:^^. 
*:^*ita^ac pucDjg^ccfieorKSTST k uxtc 

[0013] 02«:«. iai<Dn>t:-:x-^tc^*tiS 
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y - h «tgf=t^ ^ y D S F M<0—mS(im<D ZfUv^mifi 

P-0;&iiS?tiriiSo ^/c, 04{c{i. 0 1CDn>b* 

-e-<Dy- h^o-msfi^o^-ZA^i-- h*57j^? 
nrc^So ctih(Dm^i:>t^. ccDHJfSMoy- 

®«coi^rsi?grSo @2<DSr^o-^i^*«^*r 

10 0, *J^S^>y n>cDcl:^>Sl^i<Z)*®ttS«±Ccj&^ 
StiSo 

[0 0 1 4] H2K:*5i.ir, c©IIJfi«?!l<Dy- hSffe^^ 
as ns y ^ y T b M A R Y *^cr)S:$ti^<t r s o 

C<D-^^yTU>fMARY«. i + 1 b-:» KDT KU^^ 
ft-^AO-'A i O^^B^rSOkb';; h J: orlR— &5tc 
J&^3nS2CDlc«<DTK^;:^^PBl*li;l. ^tJ^iTST 

iRt^.®<b5tlS j + IM. oS0^tf-2<Dk^x ( j + 
20 1 ) <lcD^^y-fe;l/^{i^So 

[0 0 1 5] y--HSffi{^>^^yDSFMCC«. TKU 
XyN*;^ABUS:^>t»r K r B A*/M^r i + 

BUS^/M.r. ^aSitfJWf^i^cSTKuxxhn- 
y^fi^A s BRo' y - K ^7 h <t^R/w b n 

So C©^-^. r KUXft-^AO-^A i OBff^<Z)kbrry 
h{3:. Bua<D<J:^CC, ^^yTUW^MARYCDT KUX 

30 s^p^ ^i;^-Kjic}iS'rs/cs?)OjMMt-^i Lrr f ux 

•t2U^^AS(DmicDA:^jffi^«:#tj^$n. flfeCDB^Sb 
y Ki. y-hfilffef^y^yDSFMOt&f'f^-F^rS: 

^•r s/c5?)OjMi^^fi^<?: ur^^ y$ijiai[pig§MC ^c#t,^ 

snSo ^/c. y T BD?:/MyrA;^3nS 

j + 1 fcf«^ KD'^-d?^, r KUXUiPX^AASO'A 

XX h p y-ft-^ A s BRi>* y - F ^ ^ h fi#R/w b 

40 xDBUStcts. fl^iTSJ:^^. y-htaSEf^^-ty 

+ 1 l^-:. hCOXtfT"-^ I DO- I D j i)^XtiSn^ 

y- h^tfeft^^yDSFM^Ji^r FU'XU5;^X^A 
A'7-r F^- FX«T FU-XUt^X^AB^-i^ h-t- F 
iS4aS<t#(c«. y-F^tS^SC^fSHoCDy-F-r 
-iS?(7)T FUX;&iA::ty3nSo 

[0 0 1 6 ] r Fuxut;^x^AA«. v-^mmi^^ 

^y DSFMJ&ir F UXUi^X^AA^Y h't- Feb 3 

nrtss$^J^aIgWAA*i^^>r u-^^uisnsi*. 7^- 

50 ^^<:fyrBD^frLXAt)$tli>—y3(Oy-hy'-^ 
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V-h«afi6ffy*y DSFMjO^r KUy^U>^X^A 
B ^ ^ h K <b S tirtSBSOtapfi W A B U-^jU 

T K u u ;^ t> A A S 0^ A B tc J: r «^ 5 ti i Iff 1 
So'^2cDr Ku;^«. r Kux-feu^^AS©^2S 

[00 1 7] r Ku;^-feUi^^AS«. v-h^mfi^ 

-^^-r h-t>- K<^:stl^^g^J$^J^aJ^i-^DRw:l&^>'^^u-< 

;u<i:$ti^i#. T Kux^^*u;:7tBA^/M/TA;^?3 
tl^TKUXM^AO^A i(D^5E<Dktry h^mtRL 

ggff^^y DS fmt&^t fu;^us^>^^aA'7'< h^- 

KX«T FUy^US^xa^AB-^^r h-t- F<h$ni^SP*IJ 
ASAB?&ia'i;U-cjl.<bSn-&C<*:«:^ffCCr FU>^U 20 

s^;^^AACc<tor«j$$tismi©r Fu>;«:. s/c 

l^gP$tJ®<t-^A S A B U-^;!.^*^ C i CC 
T FU;^L/i^;^a?AB(C<tor«}$^n-5^2CDT K u 

;^*^ti^njlS?br. r Ku;^7'r2-is?'AD«:e^r 

i„ T FbX7^n-:$^AD{^, T KUX-feU^^^AS«: 

:3--FLT. >'=E:UTU-rMARY©*tjS*r'5> j + Hi 
(D^^y-f2;l.«:aiR9fj{C7^-:$r y- F^-^ hlilgSDRW 

[00 1 8] 'r-52U-F'^-/ HilSSDRWCtCii, r 30 
-:$r-fel/:27^DS*:^Lr j + 1 tf-y KDS^jA^f^- 
d?WDO-WD -E-OD^^^ULf^-t^rRD 
O-'RDjti. 'r-^>'<.^:7TBDk:ei*&3n'5<5:<!:fc 

DB (||2<D'7^-^Ui?;^^) ^Cfl»&Sn4o -^-^U 
t^;^^DA«. h^te^^^^y DSFM;6^T FUX 

ui^x^AA-^r^h-t-Fisn rtSBSijiaiftw d a 

SSDRWC?:/M.rW;t;^nSSI^ttiLr-i5?RD0- 40 

^^L'iSn'Si*. ^^UTU-rMARYOilJR^n/c 
j + lfl<D>*>;-fe;U:«P6f'-:$? y- F^-/ HISSDR 

CCD01 &o'^2<DA;tiS^tc^n-€^ntt*&$ta^, so 
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(00 1 9] 7"-:$?-bU^^DS«. V- htS#gf*-^^ 

yDSFM^iy--hf^-^^>fh*-F<b3nrt umm 
D*/M.t:A;^$niA:^f'-^ i do- i d j ^mn 

S#iA;Cf7^-:$jWD0-^WD j <bL/r-r-d? y- K 

hiHissDRwcfce^'r^)^ */c. fijai-r-^j:^ 
tc. y-htStfe^^^-tyDSFMj&ir Fu>^u>^>^tS7A 
B'7>rh'=e-F<!:S nrtSPSfJffllft-^D R W^^rsp -J; U-^jI/ 
<h$n^i#. [^SC$iJSi(i-^DS AB;!>5c2'i7U^;U'C* 
^ c <h ^ f^- ^ u ^ D A J: r ^ 3 n 

fj=cc7=- ^ Ui^::^ D B tc<i: o r«MS ti^ffe*05 V- 

D j iLTf^-d^y- F^-< hlilSSDRWCtceS-r 

So 

[0 02 0]— ^-^IbmMmDC^t. r'-^Uiy 

;^^DAB:a'DB^ctorffi}#5n'&z:ocr)y- hf^- 

?n^y-h-7^-^ (DA) (ccr. mpL^tf-^\y 
>^x^DAtcj:-^r«}t?n^f"-^^ecoiirti. 
(DA)cDcfc^^. -en^is^-r-ST^-^^ui^x^DA 

Fux;^5F!l^^^T Fu;^ue;>;^^AA<D^[^Stc 
<fcorJgS3ti^«^cc«, ( (AA) ) <DJ:^»tczifi 
OfS?I«r#LT^-ro WTim«l) T&^T^-iSrUt^y^^DB 
tcj:orfigf#5n€>y- (DB) cfcO*>;^#c=» 
C<i:>Sr^mc, -eoai;^fi^DCO^iliRfi^3tC>'N-r 
-'l/cb-r^o f^-:$?J:l:S?lHl8SDCCDaj;^fi^DC05i. ^ 

^ySfj®ipiffiMC^«*&3n. cn^^xt^cy- 
a7<DAnfft;^sijiajcD/c$?)CD±iBrtsp$!jiaim-^D s a b 

[002 1 ] ^^y*IJfflIlpI8SMC«. T F U^^ff-^A 0 
--A i (hr FUXX hn-^ft-^AS BSO^'y- F^-r 
h fi-^R /W B >^cC e> O'^Cf^- ^ iblSIsISS D C (Z)Ui:^ft-^ 

ffj^L. y- h«tgf^^^y DSFMcDS'Si5tc«*&-r 

[0 02 2] iC^r. T FU::<ft^AO-'A iCCcfco 

rjgs^ti^r Kux>'^';^ ABU SCOT Ku;^^ratJ. 

As^Vf)^^ ^>^^VMM(Dr FUXMi^liLrSJO 
f*t:f6n. T FUXA v:^56r FU;^Ay s-CT&^sy- h 
^ftl^^-t »; DSFMCDT FUXM^iL'T. TFU;^ 
A z ;0>6S«^T F U::^ A e *r;&iAhH:*J^g I O Ecdt 

Fu;^«i^<!:L/"c-eti-?^nf!iow:r^n^o secc. y 
-FtStfe^y^y Ds FMtcfijf:)f^c-j'6n'ST fuxm 
igcw. T F uxA v;<)ier Fu;^Awsr;&^y- 

SDAT<i:L/raO«t:fe>n. TFUJ^AxSCXAy 
y-h«fiB{^^^yDSFMCCj:0it«3n-5--^ 



O-A i «:*^^-r5c<hecj:o>'<;^i^>re?ii/c:<b«:<5: 

[0 02 3} TJ^ct:?^. ^-^rySOailelKMC^i. TKU 
^SDAT:;&^Jg^^n^<?:^. F^WlSim^D RW^/n 

>5ri;-.K^-KMSDR<b'rSo V-h^tlW-^^UD 

LrA:^$ti^,y- hf'-^ (dbus) ^t^uxj^^ 

;^ABUS:§:/M/r}g^$tl'2>r KU>^ (ABUS) 
BSStiLOo */c. y- hf"- K^- KM S D 

Risn^i*. r Ku:^-'^;^ABUS*:n^Lrj§5es 

n^TKUX (ABUS) (rmm^ti^V- hr"-^ 
( (ABUS) ) ^mmm^tiiL. x-^/^'XDBUS 20 

-^AO--A i (D§T3£t^2^ htCcfcoTT Ku:^ US^>^:§?A 
AX«AB*iJ§S3nSit. ±IBrtSP**JWt^DRW 
^a'^[y-<jltr^tti>^. F«9S|5SlJMf#WAAX« 
WAB*iiiRKl^c.^^^^ u^jut y-htitlj^^^v 

DSFMCDl&fP't- K*T KU;^Ui^;^^$?AA^-f 
- FMCWAX»r KU:^U'i^;^^AB'7-Y h^- KM 
CWBi-r^o y- h^tg#y^UDSFM(^. 03 CC 
TK^ti-Sct-^CC, r KUXUt^;?^a?AA'5'-/ K-t- KM 30 

A:^5n^T Ku;j< (dbus) ^rKu;^ui^x^A 
AfcS*iitp<b<i:4)Cc, r Ku;^u>^;^^AAtcj:or 
Jg^snsr Ku;^*^6*f)j;'r€>y- ( (a 

A) ) ^m^tiil^. 7"-3?Ui;^X^DACC«^3At^, $ 

■r--^>'^';^DBUs^/M/rA:^$niT 

KU:^ (DBUS) *TKUXU$;^;^:$rAB(cSfr3itP 
<!:<t4>tc, T KU;^ue^X^ABCCcfcor*g^$n'5>T 
Ku;^55)^6*ffo-r5y-K7^-i> ( (AB) ) «:^;5fttl 40 

r-^\yV^:^^DARUBB(,cj:^xmt^$tii>:i 
[0 02 5] Tsfttei^. 7'-df\yi^:^^DA(x:J:^xm 

t^^tl^V-hr"-^ (DA) tf^'f-^Viy:^^T^B\iC 
J^-oXm^^^tthV-V^f-^ (DB) J:t)/h3<*)'E> 
C^«M«*«^l^liiS^. y-h«fi6{+y*»;DSFM 
^^'Jrb'fMARYtC*t"r-2>#tii<5?^^ttf^^||tf 
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7^- ^ D A {c<t -5 rffi^sn* y - h 
(DA) ^^-r-i^ui^x^DBtCcfcoriSJ^^n-sy- 
K'T-^ (DB) cfcO;^^C^ig^. y- h^tgf^>^^U 

DSFM«. i<t^^:fo(Oy-V7'-^ (DA) €:S*fPJ 

orKu;:^ (ab) ^h$i>:&<Dy- Kf'- 

^ (db) ^s*flSJ<OT kux (aa) ccs^jA^r. 

ffif^t^^U DS FM«:J:iJISfl«jfj:v- K«5SS:SC:r/c 

TKu;^ccjB;^#S(i$n. cne>coy- hS^ffi^&^sioii 
snsci-c. -3i<Dy-Kf'-:$?*^:*:#c^Jilscc3fec;^^ 

mmmcPDrnt^hmcm^. ziocDy-KT^-^^c 

*f"rSl[il(Dy-K«tS«. H5 (a)CCm$n^<fc^ 

tc. nv>Ky:x: ;^^if^^^>^bCFA icDiemtury 

- Vm^^M^ t; D S FMtC*tr ST K U-x^ ^ A 

A^^ h-=e-KMCWA>£:||tf L/. ^X^cn v> F >^ x 
^^;ucFA2(?:>*S^iLxry- K^tfef^^^-t >; d 

SFM«:>(frSr \'\yXUi>::^^AB'7^ F^- FMC 
WB*^?fTSC<btC<fcO. t5'rJ&>4[Hl<D/>*Xr^-fe>^ 
mTT-^o CCDCiti. 05 (b) (c^^n€><i:^ 
^C. fie5RCDn>f:x-^rcDyy K'^xT^^i^c.xiLi^c 
y-h^ST^J^. nv> Fy X ';/^1f^>7;UCFB KDfS 

^thx—:fj(ov-v^-^^m^^'rj^'e^) ii-F-^: 

-FMRA<b. :3v>Fyx';/^t^Yi!7;bCFB2<D$S 

«<horfl6:^<Dy- K7^-5?«:^;^ta-r-p^^u F^ 

-FMRAi. =i-y^> Fy * •;/^1^-<^;l'CFB 3<D,tS 

ibSe^- FDCMPi. =i-7>Fy:c ';;^t^'r^;^CF 
B4cDM*<bLr/h3ii:&cDy - Kf^-^^r F uxa 

A^#^iAtpy^';^-r h^- FMWAcb, r3V>Fy 
^^;l/CF B 5CDig:^cb )uXi^^\.^fS(J:>V - h 
f'-^^rT FU;^ABtC#^iit?>^^»;^^ K^- FM 

"^BLts^hU^^ -^tH o|p|(D^N'xr^H2;^^£^il<b"r 
^rW-rsn^f^-a^^cDy- hMstcg-r^B^pa^^ 

[OO2 7}06tC«. C<D|%0^^ijS«$tl/cy-F«8 

^ * y com 2 (owsmoy -zrviv^ wf^n-^ 5 nri ^ 

So ^cC*5\ CCD^WcDy-F^fg^^y-ty DSFM^ 
«^-rS4<l<Z>y- KfilfiBft-^^UDSFM I'-DSF 

M4<D€-tx^fi^3:. m^m2uy.^\^^^<Dv-vmm^ 

-p^^y DSFM«rS:*:WCCj@S|-rSfccD-C*S/'c26. C 

[0 02 8] 06^C:ba^r. CCDjUSfe^CDy- h«fi|{^ 
-p'^';DSFM«. #tC$IM$n?5:l>3&i. mfioS0 4 
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Ctl6<7)V-h^fig{^y'=6';DSFMl--DSFM 

;b/N'XC BUS ^/M^rgK0J®ft^<b;^j:^T K 
h P-:/fi-^A S BSO^'; - K^>f hfi^R/WBTSi^^t 
fflWl^^n^o V-htSfig«^^'JDSFMlCC«, 
7^-:$r/>-XDBUS«:/rLrne's; hoiij 8 

h^ffi^^^-t'; DSFM2CC«, f'-df^'N'yCDBUS?: 10 
/hUrSl^^y KD7=^--:$rD8'-D 1 5 35>^ei*&3n. 

hStef^^-^r*; DSFM3S:0'DSFM4tC(3:. ^ti-? 
ns tr--^ KD-r-^J^D 1 6^D2 3?&60*^D 2 

■eta:. x-^>'^*;^DBUS;55mXnoS0 3 2t^u^ h« 
fi£<i:^n^<bifc(C. y-hSfigf^y^yDSFM^:^ 
J?£-r^mfio^ 0 4<B<Dy- htStfe^y-t tj D S FM 1 
-'DSFM47&^^n-€'nnl^ty ho* OSfcT?^ h^fiEi 
x-^>^>';^DBUS<7)*fjl:-r'S8 tf 5» htclS^S 

n^fcCDiSn^o 20 
[0 02 9] V-h^te^^y-t'JDSFMUi. WlSr 
^8tr'> hcDy- hf'-^CCMLTBfriB02?SliLS5 
oy - l> ^ U i isjiifj: y ^ h ^ cD^^a U 

CC«f5Stl-E>y-h7^-:$f (DA) ^^^^E-CDf^-dJUJ^X 
^DBic^}^$*i^y--h7^-^ (DB) <i:0:^tc><b 
-eon 1 (DAn^^*iJffliffl:^7fi-^c A i o u t 

- h-r-^ (DA) (DB) ffl-C^or cn 
6(D y h X- a? (DAn^;!^ y - h tSSfef^ ^ »J D S 30 
FMl/ct:fr«^t?»&C><i:*. ^CDm2©An»;i 
*JJ®ffi^J<t-^CB 1 o u t ^/>-nx'^;UiT€)o V-V 

>; D S FM 1 (DAn^^*iJiaiHl:^ff-^C A 1 
ou tSCfCB 1 o u Ati^x.*lJiaiA:^?m-^CA 
2 i nSafCB2 i n<bLr;^®(Z)y-H»tB{*-^^y 
DSFM2tc«*&$*a^, cne)OtSS. V--h^t6{* 
^-t V D S FM 1 3!>^6ffl:^?^nS^ 1 (DAn^^*IJ®a 

:^ff^c A 1 o u t iir2(DAn8i^«ijfaitH:*jft-^c 

B 1 ou t;&iP'^U--c;i.r*'5RgOtC4tJCiT. f^lSCDy 

- htatB^^^^y DSFM2-'DSFM4tcStTSjM55t 40 

&^jftAn»;ijg^fi#<!:3n. ii2<DAn»^$iiiaim:tF 

0An^^»a;^ft^C A lout S 
*ill2©Ati«i^$iIfBffi;t?m-^C B 1 o u t ?&5n U-^ 
v-h^gEf^^^»;DSFMi«. *t 

It>-r^V- h-r^--^^ (DA) SO' (DB) CDAn^;i^fl 

[003 0] ;XCC. y-h«SeE^^^^y DSFM2«. 
MSOy- hafi6ff^^t;DSFMl>&^e>ttJ:*;Sn'2>m 50 
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2<DA*Tfe^*0tSa:^jfi-^CB 1 ou frttb%^2(D 
Atiftx.©JiaiA;^ft-^CB 2 i nifixx^V-<)\,ttinh 
<b#. C<DV- ha#||^^^i;DSFMl))^6tH;^?n 

ssg 1 o^xti^^wmm^m^c a i o u t -tt^fy^y^ 

1 (OKti^^W^Knm^OK 2 i n 1 CDAti^x. 

$i]®a;^fi^C A 2 o u t -^Uf^^m 1 CDAtlJ^xW 
A;^{1-^CA3 i n<tUr;XS<Dy- htSfig^^-^^yD 

sFM2(c^<D*s{ca-r-5o */c. m2(DAnmxsi] 

fflIA:^fi-^CB2 i n;5^/^>f U--c;l.<A:$n€><h^tC«, 

-e<D7"-dr ui;^x^DAcc^$n'5y- hf^-^ (d 

A) *^'5-(D'r-:57Ui^Xi5rDB{Cffif$$tl-Sy- hf'- 
^ (DB) <tOA^l^C<l:*^mc. iltRWtC^O^l 
CDAn^;i»tti:;7M-^C A2out?:/^>f U-^;U 
y- V'f-^ (DA) R?>* (DB) ^^^ig-HSt-Cfeo 

rcn6©y- h7=^-i$?(DAn«i:^^y- hffiftBf*^ * 

»;DSFM2/dt:f-C«9iSr^3^j:l^ia-&CCti, ^<D^2 
(OKti^^W^W^^^C B 2 o u t U-<;U<h-r 

So V- hafieft-p'^yDSFM2<oAng^x.sij®ffl:ti 

fi-^CA2 ou tR?>'CB2ou t(i. An^;^$lJfflIA 
ti^^CKZ i nR^>'CB3 i n <!: UT^^SCDy- h^lS 
fife^^^^y DSFM3CC«*&^nSo iE-cDig 1 CDAn}^ 

x.$ijiaJiii;bfi-^cA2 ou t;&^^^>^ u^;i/<b3nm2<D 
Kti^^mmmf}\t^c B2out7&^a»i7u-cji.<hsn 
2><bgr. y-h«tg{^y^y DSFM26i. ^t^Ersv 

-Yy"-^ (DA) SO' (DB) OAtl^xMS^UtT 

[003 1 ] |ll«tc. y-htatgl^y-ty DSFM3 
MI9:©y-h«afi6f^-^^y DSFM2;!>:»6tB:tF2n 

^>%1(r>Ktx^^m&W^m^<Z'^2 ou t -Ti^cCt^-^l^ 
2CDAn^^©Jm;^<t-^CB3 i nt^xx^\y-<)\^t^ 

coy- hts^{^y^yDSFM27&^6a;^ 
sn^^i c7:)An^^©J^aJtB;^JM-^cA2 ou t-r^c^ 

1 ©Afij^^$lJiaJA:^ft-^C A 3 i n 1 <DAn 
^^©jaiW;^ff #C A 3 o u t -tUfy^m 1 CDAn^x. 
«JJiaiA:t;ft-^CA3 i niLr^^cSoy- h^tEf^y^ 
yDSFM3CC-e(D**{5^t'^o */c. 112(7:^ Anffe 

ASijiaiA:t?fi#c B 3 i n^&^v'N-r u-^^i/i^nsitcc 
-eo-T^-^us^^^iSfDAtc^J^sn^y- hf='-!$? 

(DA) 7&«-ecDr-^U5^X^DBCC«Jt^n'2>V- h 
-r-^ (DB) <fcOAtC^C<i:^^fr(C, WSm^^o:> 
m 1 (DAn«l;iSlJiBia:tl(t^C A 3 o u t U^;U 
to. V-hT^-^ (DA) SO (DB) fiir* 

orcn^c7)y- hy=-^<oAnjft;i*v- 

-^ey DSFlVI3fcC:t-C«9i^-C^Aj:iiiS^{C{i. 

2 (DAti^i A*iJiaiUi:^;fi#c B 3 o u t ^ i 
•r^o htatgf^^-^y DSFM3CDAn^;t$iJfflIt±i 
:^7ft-^C A 3 o u t SO'C B 3 o u t {i. An^x^J® 
A;^m-^CA4 i nSC/CB4 i n <!: OT^XSOV- h 

mtEi^^^y DSFM4cc^j^sn^o -ecD^icDAn 

»;iftWai*fi-^CA3 ou t^&^v'N-r U-c;U<»:3nil2 
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(oxtit^^m&ititimnc b 3 o u t u^^ui 3 

V-h-r^-tS? (DA) sex (DB) <DA*ife;t*i^s«rJ| 

[0 03 2] V-h«^^ty^';DSFM4{i. mTgcD 
V- hSfiEf^^-^ry DSFM3*^6Ui;^?Sn'5m2cr)A 

ti^^$ijaiHi:^5fi-^c B 3 o u t •r^ct>^m2<DAn^ 

x$lJfflIA:^yfi-^CB4 i n*5D.5u^ji,ig^^iat^ 
ccDv- hWmi^^'ev D S FM3;5:»e>ai:^^$tiSII i 

coAngix.$ij®ai;^<t-^c A 3 o u t rrj:t>i5,m 1 ©a 

ng|xS«JaiA*fi#CA4 i nCCfito-C. SJRWtC*tj£ 
-r^y-hr-^ (DA) SO' (DB) OAn^;^iiiS 
4*tf*r^»o $/c. Bij®(Z)V-hSfi6^^y^yDSFM 
3^6tti*?ti4l|2 0Ati8S^$U9pai*lfi-^CB3 o 

u t*r?:ct>^^2CDAn8^^$fJ^A:^fi^CB4 i nf)^ 

tCS^Sn-^V-hf'-:?? (DA) ;<^^-?^<Df^--^Ut?X 

^DBJcffiJ^StiSv- (DB) J:0:A:#CiC 
<h^^k:, miRm(^nmr^v-hy'-^ (DA) s 

o' (DB) (DAn^^^as^ntf-r^o 

[003 3] C(DJ:^(C. CCO||jfgfl?i|cr>V- hStgf^j)^ 
^UDSFM-CtS. cn^^^f ^4iiCDy--hm{^ 
^■=eiJDSFMl^DSFM4:?&^i4>CC8 t^--; 
$t^?5p-^7^^^/^*XDBUS*i3 2fcr-^ 

-by"-^ (Omm^ i ^ Ati^xSiJffilM-^T&^Tfir t: 
[003 4]S7(C«. C<?)|%B^;0^5Sffl3n/cy-htg 

Buisia2i'cCi^uia5oy- DSFM 

[003 5 ] 07tC;tel^r. CtDHJSmy-h^te^^ 

y^UTu-TMARYA (n 1 o^-t y T u >r ) ffl 
c ti?)CDy ^ y r u ccstic;U'rts:t:r e>ti^ r F u;< -(2 

Ui^^ASASO'ASBi. T FU:^f'3-:$^ADAS 
0*A D BAj: e,c>'CC'r- y - F ^ h lilKD RWC AS 
CXDRWCB*t8^€>o C<D^%. TFU:^-feUd7^A 
SA(7)— >^<^>A*^T-(C«. r FU;^>''<;^ABUS^6 
T F 7 T B A iifTLXm^Or F U Xff-^Tj^i^ 

*©ffe:&cDA:^5ffi^«:«. r Fu;?^ ui^;^^ a 

A<Dtt;^|(i-^*i«*&3n5o (SIfiltC. TFbX-feU^^ 
ASB©-:^(DA;^^^tC«. T F^X/^';:<ABUS;0^ 

?>r F ux A 7 T B A^ftoxmm(Dr f uxm^j^^ 
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#W&3*T. -e<Dffe:&c?>A:^;3g^F«:tt. rFuxu^>^^ 
A B (Dm:bmm)mi^ ? n « 
[0 03 6]— -r--^ y- F^-r nagSDRwcA 

^7"-:>Ut>X^DAk:etJ&$n-5o 7^-i5?U>>;3;^D 
A<Dm;^m-^». 7=-^Jt«ap|gSDCCr>— :&<DA;^«8T' 

DRWCBtC». T^-^-feU^^DS^/hUT^^gOO^ 

fC, *fj£-r^'r-^US^X^DB(C^,^^n'2>o 7"-^ 
iyi^:^^DB(omt}mmt. 7^-^lt®[pl8SDC<Dffe:^r 
CDA:^^^CC«$&^nSicb^>(C. f'-^^^-feU^^D S 

<Dm3(DXt}^^(fcmi&^rii>o f^-^-feu^^Ds© 

02CDA:^)^K:«, •r-df/^*XDBUS;&>67'-:>^^' 

7 y T B D^/^Lr^SoA;t?x-^7&m^3n€>o 

20 [0 03 7] CCDHiSMtC^jCit:. r FUX7=:3-:$^^A 
DASC;^ADBtce>WCr^-iS?y- F^>r hlilSSDRW 
CASO^DRWCB^^t^^^y TU-YMARYASO' 
MARYBti. ^tCl^BSCCttf^t^^i^n. Jg^^n/c 

F uxxtiiSiiT F u;^cd^^ y-feju^-en^n 

:^^<fc-sy- hH^mi^cisi^^xm^^ tii>iir>(Dr F u 

F i 3 i ^^CDflfe^/J^^^-rffll^T F u:^ <b 3 n 

30 Mr«. -^iJ^r FUXCC^fJST^^^yTU^MARY 
AiW^T FUXCCj^jS-r-Sy^yr U>rMARYB i 

iM!;ScD*tmch3^^r:ocDy- bf'-^^mmcm^m 

'fct'fy^x^^ cti(fCJ:-?xy-hfilkm(D^^^rj:^Mi& 

[0 03 8] HBtc^i. c(Dmni)mm^tifcy-vm 
40 -ty DSFM«. |rriesi^cc^uS5<Dy- h^ggitj^ 

^y DSFM€:S*WCC|g[»T'&*><D-C**/c«6. Ctl 

[0 0 3 9 ] sstcfci^r. c<ommm(Dy-hm,mi^ 

^-tyDSFMt^. 2m<Or h'U:^\yt>X^tfO>^C 
ARZJ^CBt. l<@CDy-FPS*&TFU::^Ui?>^^FA 

jJ;o-cs:C:f6n^v^:hx 1088- 1 rFu;^^^^ 
X ^ ^ > ^ c B tcjpf jt; b r e> n s y ^ ;^ 1 [ass + 

50 FUXUi^XiS?;t?'5>^CASO'CB3^60'(cy- Fll 
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D B U S 6 r - / ^' :7 r B D /M. r V - h r 

;:<u5^xd?FA<Da:^(i-^*<-eti^ne«&3n-5o y- 

;:^DBUS;5>>6'r-3?>''?^>:7T BD^/^Lry- HS*^ 
TKUX;^««*&$tiSo r KUXtbtSlilSSACOtli:^!! 
-^ACO 1RI>'AC0 2«. f'-:$?it®I51KDCCDa:t? 

fi^Dco<bi*>tc. ^-^ryffjiaiiBissMctceti&sti 

C0040]3fe*5, T KU>^it®![5|gSACO— :^(DtH:tl 
m-^ACOn^:. r KUXUi/X^:^'i;>^CAc5[>ffi^ 
rtS (CA) iT KUXU>^>^3z:^?'^>:$?CB(D^rt 
g(CB) ScL/c<*:#. ia»?WtCM>r u-^jUi^ 

fl^o */c. T KU>^i:t«J[pI5SAC<Dflfe75CDW;^ft^A 
C0 2{i. r KU>;Uiy>^^:^ti7>^CACD«f#F^S 

(CA) <!: V- hg§*&T KUXUi^X^F A«:J:-:>Tff 
^Sn^V-hiaJf&T KUX (FA) <b*l— ScL/ci 

[0 04 1] CCO^JtWcteC^T. :3>b-:x--^;S::K^ 

h^asigjfS{c3feSoT. y- hi3i^r Kux^H' hif 
ji^m^r^o tux. y-hmmcomm^iw^r^tc 

ftB^f^y-^:'; DS FM^cy- h*!iS^P3J^5-t^-So CCD 

*:fe^ffl^acpu«y- hMs^^^^^—B^e^ccsssjc 
[0 04 2] y-h^fiE^^^^yDSFMr{i. y-h 
JgSCPU;&^e>fi«&$h-Sy^hW>&rFux*y^ b 

>^CA(CS#iAtfo -eur. y-- h:3v> FHf 
'Y^;KD^tf*St:fr. *^S^gCPU7J>:>6^^ 

t5fccs#ii^/c^*. tiT©j:^):;cy-h«iii%iaj&-r 

[0 04 3] •r^ftt)^. y-H8fi6^*^*»;DSFMr 

Ku;<ui;^;^^:^'^>^CBtci:«:)fg^3n 

STFUX (CB) 3&^6-€'OiBtgf'-:>*r«ct>%y- F 
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"f-^ ( (CB) ) ffim^m$ti. 7=-^us^x^DA 

tct&s^^n^o ^/c. r F uxu5;5;^^y7'5>:$?CBcD 
Hl:^fi#?:St:f ^>^^x 1 Ipl5g+ 1 CCj:-orJg^5n-5 
TFUP^ (CB) + 1 5:»^6y- Ff'-:^ { (CB) + 

cn^tDy- h-r-^ti. -r-^irtlSlDlggDCCCjCor 

•r-^u>>;^^DA^<fc-Drfi^$n€>y- F 
10 7="-!$? (DA) T&^f^-tS^US^X^DBCCjr-orfigf^^n 
Sy-Ff^-^ (DB) <fc^)/h3<^-2>C^til?Llifil<b 

^btir. A#c^:^cDy- h-r-^^f (DB) dif'-tJ^UiP 
Xi$?DACC$Ki^Sn-S>o 

[00441 y-h7"-:$f (DA) ;!>iy-F7^- 

^ (DB) <i:«3A^l^<!:^. /h$l^:;^cDy- Fr^-^^ 

(DB) >&5r FUXUi^x^;0^;>tS?CB^CcfcOJi^3 
n^TFu;^ (CB) o^o^-^-ti^-cy- Ff^-^ 

(DA) ;omw?nrii}rcT Fuxcc§#iA$n. 

20 tCiory-Ff^-^ (DA) SO' (DB) (DAn^^ 

(DA) Ui;?X:$rDAtCj:or^}t 

[ 0 0 4 5 ] m 1 iHie^y-- FMa*3l^x/cy- FtStB 
{^^•tUDSFM-C^. r FU;<Ui^X^5!7«j7>^CB 

rt§^7&«;^»^>Fr-:^7*?n^o ^ur. TFuxtb^m 

ffiACtCj:^. TFU':'^U>?y^:$?;^'i7>i§fCB(D{SJ#rt 
S(CB) FU;5;ui;;?;^:^;^>>^CA<Dffi^P^g 
30 Tj^j:*:>-^ y - F r F u ;^ ( C A ) i cDirbf^ff^^^^nf 
t>tli>o C(Of^m. r Yiy:^\yiy:^^tj^>^CB<DU 
(CB) ;5riy-h*^Tr FUX (CA) fc^l^r 
C^J^^C^ig^. TFUX (CB) \'rtJ:f:>i^m3(DV- 
[0046] T FUXU>:yXi$r:^7'^>d?CB(D« 
ftrtS (CB) FUXb5;^Xdr:^'>>^CA(Dfig}^ 
rtSTJ^jr^^y- Fi^TT FUX (CA) ^C^T^t. 
40 T^-^Uv^x^DA^ct-^Tfi^f^^n-SSAcDy- Fr 
(DA) *5y--F*^7TFUX (CA) CCg^jA^ 
n/cf^. TK^X^5;?X^:^'i;>^CACCv-<:^Xlli] 

Fi5^»^>Stl€>o -et/T. T FUXthgJiHiffiACCCj: 
0. TFUXUexX^y7«^>5?CAOffi}#rtg (CA) 
<by- hgaJf&T FUX Ui^X^F AOSJ^rtS-r^cCt^-i^ 
y--FPa>&TFUX (FA) <bCDJ:b$5flS^*^iT^n^o 
C<Ol^^. r FUXU*^X^:^7'?>^CACDi?.}$f^^ 
(CA) ;&iy'- hia?&T FUX (FA) tC^Ori^JiCi 
50 y- FPIteT FUX (FA) T&^Sa'T FUXlx-:/ 
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[0047] T KU;^Ut?>c**'>>^CAQ«^F*gg: 
(CA) 'rtj:i:>ismMmUv-bnjrh'U7s^^y--h 
g|J&r Ku;< (FA) cc^-rsi, v-nafie#^^y 10 

L . &ih^!im(fCJ: ore (DSOii^S**^ V - h tStgff 
^-t »J D S FM3!r»604><D-CASCi*SIJ5iJL. V- h 

[0 04 8] t<±(D<fc^cc, com&mov-hmnii 
^5^*^ory-h*^A5a%ra>&-rn«a:c^o u/c 

S FMicj:^— ii^Z)y- h*affl5&nf*:»n'SSy- hMS 

momm^rmf-c^io coi^m. y- 
ate i j^x 0 **MSSgsc p usa^ 

> fc- ^ -~ ^ CDA?i]Stg:^?:05ig$?) ^ n 4> (Z) <h fcC -E) o 
[0 049] i^±(DaiBC(D*6ge?iltC^$n-&cfc^CC. C 
CDI%IB^>''<>r;Uy- h«ff6**t*'Sr3>b-^-3?gECcy 

( 1 ) >'^':;^;^y- h®eE^^^^>n> f^-t5?^ccy-- 
[0 050] (2) ±gB (1) ^tc^ji^r. y-hm 
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fi-^^^x->ife^«:J:orTfi[<Dy- hStBf^-p'^'; 

(3) ±fB (1) sscjf (2) ]l{c*$c*r. y-htSffi 
-rscir. y-'h««gf=ty^'jccj:iy-hf=--:$r(3r) 

(4) ±tB (1 ) ^j&CiU (3) ^tc^sc^r. 5>^A 

[005 1 ] ( 5 ) ±iB ( 1 ) mrj:^> L (4) Jlfc J: 

(6) ±ffi ( 1 ) mtjiis^L (5) mcJ:K>. ^N':/Jby- 
h :&S;(c J: y - h affi* ^ 3 > f :x - i$r ^(D y - 

[0 05 2] :^^m^(tCj:^xrj:^tifc^m^m: 

mm(^cm^^ri^i>(Dxiitrx< . ^<Dwwi^m^Lfj:i.> 
mmxm^^w^mx^^cti^t^^^xhrjii^K 
HHcfei^r, y-h«e6f*^^yDSFM». y 

^>^^VMUo:>—?^tLxmfXi>J:\.\ itc. n> 

C P UcDrtgp^'N' X ^jg-^ L r J: 
[0 0 5 3 ] ia2k:fci^r. y-h®ggf^^^'jDSF 
MCD^^UTU-fMARYti, 1g|gi<D1f ^ U T U 

ns^>(or*n«. r K^x^i;^x^AB*TK.ux^ 
s^x ^ a A<DUi:^7*St:f 4 1 ^m(tcs^^^x 4> 
<l:i^c m2Rz^m3xi(t. tbg^sn^z: ocDy- hf^- 

c>*0 9<z>«^<big3|i«:. /h?ii:*roy-h7"-^€:T F 

A*i^7?<Dy- hf'-tJ^Sf^-^yut^x^DACc^ 

[0 05 4] 06tC*5ti-C. y-h«fiB{^-^^y DSF 

M 1 -D s FM4ra-ce^sn^»i so'm2coAn^ 
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[0 0 5 5 } SHJS^tc^jt^r, V- h^gB>Wy^';D 

So 

[005 61 «±<DSiH^-C5i. ur^^gg^ccj: ^ 
^juy - h ^ti^WTs r3 > - ^^tc#$ ns ^ > 

AT ^ -iz X y ^ U CCjiffl b /cig^CCOl^riftB^ O /c;!>i. 

s <D^>'^' y-jb y - h wm^m-r S y - h tSt6# ^ * u 20 

[0 05 7] 

ir. z:o(Dy-h7^-iSr3&5ttfifi§nsTKu>^^&jgS 
*SC4S-Ji<Dy-h7"-^^^tSfi^$n€>r Ku;^ 

Ta«itc^tfr#s/cd?>. y'-h*!iacc<t«>^c^3>eA 
;5^'f•A^^*;^(D#W^Pa^:Mi8|■ctSo c<DM*. >'^'>^J^ 
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y- h«tl*WTS3>b-*-:5?l?<Dy- h^fiffi^fl* 

So 

[HI] C(D*|g3&iaffl2n/cy-h«fiB«^^«j:&^ 

[02] c<Dife?q*^iaffl3n/cy-ht5tef*>^u(7)ii 

[03] Hzoy- htaffif^^^ucc*5t:fsy- hi5[iffl 
<D— ^CT«:in'rMa:7 a-0r*So 
[04] 01<D3>f:x-:$i<D— HJfiWiTn-rr KU:?^ 

S!lf^0-e^>So 

[05] 0lCD3>fjL-^tC:teC'^Sy- hJilSCD— II 

Jfifi«i«r^-r a? A ^ 1^ - h r* So 

[06] C<DI^?§;5)5Sffl^n/cy-hfflt6«^-=ey<D^ 
[07] CCD^Hj3&5Sffl5n/i:y-h«atBf*y^UCD|| 

[08] C(D^0^3&iiiffl^ti/cy-hmftB«^^';©» 

4<D|gffi«^^^-ry'P ^>0-CASo 

[09] 09<Dy- nang^y-tutc^st^fSy- 
CPU • • • ^^mmm.. ABus • • • r K^>^>'^' 

DBUS • • ' T^^n::^^ CBUS • • • :3> h- 
C3-;l/M*x. MM' • -^-O^^'J. DSFM- • • 

y-h«g|#y^y. lOE — •AB:^?^So mar 

Y- • -p^-tUTU-r. AD- - -TFUXT^n-^. 
AS- • • TFUX42U'^t$?. AA'-AB • • • -TK 
UXUv^X^. BA • • • TK^;^>'^'•>yr. DRWC 

. , • F^-< hipijg^ DA--DB- • 

^U>^X^. DS- • • f'-d'-feUd?^. DC • — 
•-^ibfjJlHlSS. BD- • • 7='-:$?/<^:.:7r. MC • • • 
j>i^^)Vmm&. SDAT- • -y-h^-^o DSF 
M1-DSFM4 • • • V-VWSm^'^'). MARY 
A^MARYB • • • >^UTU-f, ADA'-ADB • 

• • TKUX7=3-:$r^ ASA--ASB • • • T KUX 
-^iy^^. DRWC A'-DRWCB • • •f'-^'J-F 
^-fFmSSo CA-'CB- • • r FUXU't^X^:^'^> 
+1 • • -r^^XllHlSS. -1 • • •VH^:^xlIiI 
FA — • y-FPgj&TFUXU^Pxa?. AC - - 

•TFuxtkiaiPiis. 
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